The RNome of a cell is highly diverse and consists besides messenger RNAs (mRNAs), transfer RNAs (tRNAs) and ribosomal RNAs (rRNAs) also of other small and long transcript entities without apparent coding potential. This class of molecules, commonly referred to as non-proteincoding RNAs (ncRNAs), is involved in regulating numerous biological processes and thought to contribute to cellular complexity. Therefore much effort is put into their identification and further functional characterization. Here we provide a cost effective and reliable method for cDNA library construction of small RNAs in the size range of 20 to 500 residues. The effectiveness of the described method is demonstrated by the analysis of ribosome-associated small RNAs in the 2 eukaryotic model organism Trypanosoma brucei.
Introduction
Applications of high throughput sequencing technologies are tremendously raising and allow deep insights into many aspects of cellular biology. Therefore it is not surprising that reverse transcription of RNA into cDNA is one of the most frequently used applications in molecular biology. Although many methods for cDNA library construction are commercially available, they are either rather laborious or expensive. Furthermore, many of these protocols were primarily established for mRNAs only, demanding alternatives for the investigation of other RNA entities, such as primary transcripts and small ncRNAs. There is accumulating evidence that such small ncRNAs derive from diverse transcript classes and possess indispensable functions (reviewed in (1,2) ). It appears that we have thus far only scratched the tip of the ncRNA iceberg, emphasizing the need for alternative approaches that allow the detection of yet overlooked ncRNA regulators. Therefore, the method described herein is amenable to construct high quality cDNA libraries of such small RNAs in a straightforward and cost effective manner.
A noteworthy advantage of the herein described method is that any kind of RNA starting material can be used for successful cDNA library generation. Therefore it was not only applied for the investigation of ncRNA transcriptomes (3) and RNomes of specific cellular compartments (4), but also allowed the detection of a so far undescribed population of ribosome-associated ncRNAs (5) (6) (7) . To this end, specialized cDNA libraries from ribosome-bound small RNAs were generated from organisms spanning all domains of life, including Staphylococcus aureus, the archaeon Haloferax volcanii (5), the unicellular parasite Trypanosoma brucei, and Saccharomyces 3 cerevisiae (7). Besides already known ribosome-associated RNAs, such as mRNAs, transfer RNAs (tRNAs), the single recognition particle RNA, these cDNA libraries revealed hundreds of putative novel ncRNAs that target the ribosome and thereby potentially regulate protein biosynthesis (as an example see Figure 1 for T. brucei deep sequencing results).
Although the described method for cDNA library construction is highly reliable and straightforward, attention has to be taken in the quantitative interpretation of sequencing results, since (i) more structured or post-transcriptionally modified RNAs might be less easily reverse transcribed and therefore underrepresented in the sequencing data, (ii) due to the requirement of PCR amplification ( Figure 2) smaller RNA species will be more abundant than longer ones, (iii) the anchored primers used for first strand cDNA synthesis will not only anneal to the synthetic 3' Ctail (Figure 2 ), but also to natural occurring internal C-stretches of RNAs (a problem especially relevant for organisms with a high GC content), and (iv) biases of the used enzymes (e.g. TAP, T4
RNA ligase, reverse transcriptase) cannot be excluded (also discussed in (8)). 2. Tobacco Acid Pyrophosphatase, including 10x reaction buffer: 500 mM NaOAc (pH 6.0), 10 mM EDTA, 1% β-mercaptoethanol, 0.1% Triton X-100 (Epicentre).
3. T4 RNA Ligase, including 10x reaction buffer: 500 mM Tris/HCl (pH 7.5), 100 mM MgCl 2 , 100 mM DTT, 10 mM ATP (Thermo Fisher Scientific). 2. DNA loading dye (6x): 60 % Glycerol, 60 mM EDTA, Bromphenol blue, and Xylene cyanol.
Diagnostic Sanger Sequencing
1. pGEM ® -T Easy Vector System, including 2x Rapid ligation buffer: 60 mM Tris/HCl (pH 7.8), 20 mM MgCl 2 , 20 mM DTT, 2 mM ATP, 10% polyethylene glycol (MW8000) (Promega).
2. LB medium: 1% (w/v) tryptone, 1% (w/v) NaCl, and 0.5% (w/v) yeast extract in water.
Autoclave and store at 4°C. 
Methods
The herein described method allows the construction of a cDNA library from all kinds of RNA templates. However, in order to increase the biological relevance of the starting material and to avoid amplification of putative cellular degradation products, isolation of ncRNA/protein complexes via density gradients (10) or affinity purification (7) 
